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Ultrasonic phased array testing technology is an advanced nondestructive testing 
technology, it can achieve flexible, controllable synthesized ultrasound beam by 
exciting each element of ultrasonic array transducer with independent phase delay, 
which can achieve all-round, high-speed and multi-angle mechanical structure and 
components for damage detection, it has the dynamic focusing, visual imaging, 
complex shape of the object detection, improve the detection sensitivity, 
signal-to-noise ratio and resolution, and many other advantages, so it has become the 
focus in the international nondestructive testing industry in recent years.  
This article first summarizes the development history and current situation of 
ultrasonic phased array, illustrates the research significance of phased array ultrasonic 
testing and ultrasonic phased array testing related theory, and expounds on the core 
technology of ultrasonic phased array system principle and calculation methods of 
phase delay, provides a theoretical basis for the realization of the focusing deflection.  
Then analyzed the transducer of the sound field radiation theory, established the 
phased array acoustic directional model, phased array acoustic field simulation is 
carried out at the same time, in-depth analysis the acoustic directional effects of some 
array parameters, such as the number of elements, the elements size and the elements 
pitch, which provides the theory basis for UPA transducer optimal design. 
Last using a non real-time synthesis focusing method of ultrasonic phased array 
detection, a transmitting, receiving and processing experimental system of 16 array 
elements single channel ultrasonic signal is set up. Using this system testing 
verification experiment on the block defect, the experimental result is consistent with 
the actual block defect situation. Results show: Phased array synthesis focusing 
technology greatly improves the signal to noise ratio and sensitivity of detection, 















Based on block defect detection experiments, contrast focus and non focus detection 
experiment, results prove the phased-array focus can improve the ability of detecting 
defects. 
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